To explore the effects and possibilities involved in the system scaling, an adapted prototype has been designed for 4-inch target substrates. Although most of the system parts remain unchanged, the holding structure and the etch beaker have been modified in order to enclose larger samples and target substrates. In Figure S1a the scaled-up system at the begining of the automated process is shown. Figure S1b shows an intermediate state, where the copper has already been etched and the etchant has been partially diluted. In Figure S1c the sample is ready for the final transfer step, where the DIW is depleted and the PMMA/graphene membrane is deposited on top of the 4-inch SiO 2 /Si wafer ( Figure S1d ). The self-centering effect inside the bigger container tube is effective despite the change in dimensions of both sample and target substrate. Therefore the transfer mechanism proves to be easily scalable. 
Ion concentration study:
A potentiostat/galvanostat (Autolab PGSTAT302N) and a 2-electrode Pt cell have been used for measuring the liquid conductivity. The conductivity of ultrapure-water (Millipore Milli-Q type I ultra-pure water) has been measured 100 times over a 2 hour period-time for establishing the deionized water (DIW) conductivity value. The DIW conductivity range centered in 5.50x10 −2 µS · cm −1 is represented with horizontal blue lines in Figure S2 . For measuring the conductivity at every dilution step, an automatic transfer has been performed. The conductivity has been measured 20 times for each dilution step, being the system at the maximum filling level during the measurements. It is extracted from the graph that at least 26 dilution steps are needed to reach the DIW conductivity level. 
Atomic Force Microscopy images:
The AFM images of the surface of the graphene samples show root mean square (RMS) values ranging from 0.89 to 0.95 nm, as shown for example in Figure S3 . These values are comparable to those reported in the literature (Table 1) . [4] Manual (PMMA) DIW 4.6 5x5 µm 2 area Pirkle et al. [5] Manual (PMMA) DIW+ annealing 0.6 5x5 µm 2 area Pirkle et al. [5] Manual (PMMA) DIW 4.16 10 µm line scan Gao et al. [6] (Calculated) Figure S3 : AFM image of a 5x5 µm 2 area of the graphene surface. The RMS is 0.91 nm.
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Strain and doping in the manual transfer method: Figure S4a shows how the abrupt fishing step used repeatedly in the manual transfer method to catch the floating PMMA/graphene membrane may raise some extra tensile strain in the samples. Figure S4b shows how during the same fishing steps in the manual method an enhanced ion trapping in the graphene surface may occur, as wrinkles are generated around etchant residues that are pressed against the membrane. Raman spectroscopy mapping and strain and doping decoupling analysis:
In Figure S5 , the Raman spectrum of the commercially-available monolayer (I 2D /I G > 2) graphene used is shown. Based on the work of Lee et al.,
[1] the strain and doping-induced shifts on the 2D and G Raman mode frequencies were decomposed. An algebraic change of basis has been performed, where the matrix components have been calculated using literature values. This method implies a linear assumption for the doping, which is found to be valid for the range of values included in this work (as indicated by the consistency with those obtained from the electrical measurements), but might be inaccurate for doping values of ultra-clean, undoped graphene. As some shift in the 2D mode is related to the laser energy (λ = 532 nm), the origin reported by Lee et al.
[1] (λ = 514.5 nm) has been corrected using a ω 2D shift of 88 cm −1 /eV. [2] O = (1581.6, 2676.9 + 88 · ∆E(eV )) = (1581.6, 2669.9) (cm −1 )
Two different basis (B 1 and B 2 ) sharing the same origin point (O from Equation 1) are defined for the frequency space {ω G , ω 2D } (in cm −1 ):
where B 2 unitary vectors have been calculated using the slope values
B 1 defines any point −→ OP in terms of the ω G and ω 2D shift from the origin, whereas B 2 defines any point in terms of the 'strain-free' ( e ∆ω Q f ) and 'charge-neutral' ( e ∆ωε ) unit vectors:
Therefore, a simple matrix M and its inverse (M −1 ) can be used for changing from B 1 to B 2 and vice versa:
Then, for any point expressed in the B 1 basis (∆ω G , ∆ω 2D ), the frequency shift can be expressed in terms of the B 2 basis (∆ω Q f , ∆ω ε ). Thus, the frequency displacement separated for doping (∆ω G (Q f ), ∆ω 2D (Q f )) and strain (∆ω G (ε), ∆ω 2D (ε)) can be obtained by changing back to the B 1 basis each vector component expressed in the B 2 basis alone:
With these frequency shift values and the sensistivity values dω 2D (Q f )/dQ f = −1.04 (cm −1 /10 12 cm −2 ), dω G (ε)/dε = −23.5 (cm −1 /%) extracted from the literature [1, 3] , the doping and strain distributions can be calculated for all the Raman spectra:
This method has been applied to the Raman data obtained from the mapping of several GFET channel areas. Figure S6 presents the histograms for two of them. Figure S6: Histograms of automatically and manually transferred device-channel data for (a) strain and (b) doping extracted from Raman spectroscopy measurements.
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